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ABSTRACT : PROBLEM TO BE SOLVED: To produce a high tensile strength steel plate having high 
ductility and <200 GPA Young's modulus and having >380 MPa yield stress after press 
forming and to provide a method for producing it. 

SOLUTION: A steel stock contg., by weight, <0.20% C, 0.005 to 1 .5% Si, 0.05 to 3.5% 
Mn, 0.005 to 0.1 5% P, 0,005 to 0.2% Al and <0.020% N is subjected to hot rolling in 
which ttie draft in the temp, range of the Ar3 transformation point to (the Avq 
transformation point -100°C) is >50%, the draft in the final pass is <15%, the draft in 
passes other than the final pass is preferably >30%/pass, the number of the rolling 
passes is >5, and the finish roiling temp, is more than (the Ar3 transformation point 
-100°C). 
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(54) [*M©^*)s] mx.mmm}mmi:.if^(ri9m^m 

iMik^^S:] mm%x\ c ■.o.2o%i:i.r. si : 0.005 

—1.5 Mn : 0.05--3.5 %\ P : 0.005 -^0.15%\ A 

1 : 0.005 —0.2 %. N : 0.020 XiilT^-^r^-t^mm 
Wt , ArsSm^- ( Ar3mi«#.-100 "C ) O^aJtiEH 
tcfc{t^iET*/^^'50%I^JJi. «^|/^";?^^^ET**n5?-o'i:^ 
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c : o.2o%i:ir, 

Mn ; 0.05--3.5 %. 

N : 0.020 %L:iTi^^. nmeisxtf^mm^mis 

IE (1 ) 3*:TSa$:ixSE:*i200(]Pat:lTt-|iO. -^'l^X 
mi 

nL* 

E= (Eo +2E,5 + E9o) ./'4 ( 1 ) 

tZfzL. Eo , E45. E9g{i:^ixmJEffi:S^fB], EiE* 
(5]iC45' , EES:S^rn]tC90° 0::^(tli7)-\'> (GPa ) , 

[it*3S 3 ] mmmmzm^^ . $ ^ >.zm&.%x\ Nb : 

0.003 --0.20%. Ti : 0.003 —0-20%, V : 0.003 — 0. 

C :0.20%lilT, 
Mn : 0.05—3.5 

S : 0.02%l;J.T, 

N : 0.020 x&.Ti't^-t^^mmcmmmz. Ar^^m 

C : 0.20%JiiT. 
Mn : 0.05-3.5 %, 

S : 0.02%i;iT, 
N : 0.020 %\:iT^-k^&mi&<^)mmmz, Ar.^ 
( ArgSiSl'i^^-lOO °C) <7)vS^^HtzJdtt.§)BET^ 
*^50%LJ[±, #S|/^^.<7jffiT^*si5%IiiTT\ ^>-Jik± 
ffMa«/j^' (Ar3mt*-i00 ^C) m±h^?.?!tPBlE 

[00 0 1] 

m. t< iziSi-^yf^m^^-t^nrnttmrniiiif^cr) 
mmjimzm-t^. ^-is, ^^mi,z:Bifi,mwLU±. m 

[00 0 2] 



m 

E= (Eo +2E45 + E90) .,/4 ( 1 ) 

Tt/iL, Ep , E4,, EgoJi^iimiBil^lfii. Bffi^r 
FSltC45' . S5i::^tHlt'90' tf^Jl^rSlCO-^-y;?"* (GPa ) . 
tlt3j<Ji2] Si%-C'. 

Si : 0.005 -1.5 

P : 0.005 -0.15%. 

Al : 0.005 —0.2 

u : 0.005 -0.20%. Ni : 0.005 —0.20%. Cr : 0.005 
-0-20%. Mo : 0.005 — 0.20%tfO 0 'hi}^(^miftltz 1 M 
tf2ii2m&.±. h^ ^M±m : 0.003 —0.20%. Ti : 0. 
003 —0.20%. V : 0.003 — 0.20%<7) 3 *>A^^:>®{S'il?"^ 
imt.fzi±2mUk±i-sXt/Cu : 0.005 —0.20%. Ni : 0. 
005 —0.20%. Cr : 0.005 —0.20%. Mo : 0.005 —0.20 
%(7)z>i^ A, Mii'ixtz imtfzli'Z mi:l± . ^ ^^i'i> 

z t ^nmb-r^m-m^M2tzMmcr>MT.m-mm:nmm. 

[|f3j<]S4 ] Bfliaffi^iCjD-tT . ^ ibtCB : 0.0005— 

0.005 x^^^-t&z t^mmt~tm^m2tf^ii3 

izimma3:mmm:n mm. 
[if^s"^5] mm.%z\ 

Si: 0.005 . 5 %. 
P: 0.005 .15%. 

Al : 0.005 —0.2 %. 

Si : 0.005 -1.5 %. 
P : 0.005 —0.15%. 
Al : 0.005 — 0.2 %. 

mis^m^^n. iK<mmx\,^i>, ls'L. zcoxo^zm 

mz. mt-<^Mmr}mT-th:itimii(>ix^. mm^ 

[0003] zcotz^^ M-jEiz^rtx, mt^comHzh 
tz r> . mshizx -yxi±m^mm\^x'^^wm^yw^^t 

xm^^m. m±x t. xc>mh^:m^izmim(^mmzii 

mmtt:^x-i^^^ix^y^y'ju^j:}ihmmmi,z t 
h\,^omm-b^h'-'ti, i&^yc^mx'i)-'-jnwm.m:hX'h 
m\^x'm.m. vm^^^ i:m±-t^ z t r^m t^i>. 
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[0004] Hi^L^^^h. mW)-^>:?''^^iSiT^-^ 
4-143216-t-£ffll(.zW^SiLT V >i> XHz. Sf-V> '^''^Sr 

mt ixmrn^m^iixi^i ti\ mmmzmm-t^ z t 

[0005]*^. mii,t. miBS56~i3%i9 miimi'Z 
Bn^^^tix^^i>^'>iz. mM-^^BX'it<ioo >:s-[fii«^ 

016^£^|gtC{4. ND//<100 > (ESffi^:&|B]t<100 

mmmi^^ixmmt^ z t {mmx'h^<Di}m^x' 

[0006] t.fz. Si ^ if<?:>^±jm^'^W LT ND// < 

>i(^^±7tmi^mzmu't h'j^mti'^h 9 , jaxtt^-^^ 

M^mth^^-nmm^'s.iE.hxmm-h ztifX'% t^n^ 
[00 0 7] hmt-th. tz 

[0008] 

[ SE!flB«?^tL J;'5>:-rsitlg] *l|BBi, 

KS±xtX'<r>mmTmx'^tf^m^i:mi±^x-M 

^, iK-V>;?'^t{i, R#;H*(t{i, ^> •^'•■^E*^S^a•?' 
200GPaI.y,T^ B S i: . 
[0009] 

[is®&SiW-g./2i^<^w5] ^mmm^ii. ±tiifz 

YR= (YSo +2YS45+YS, 
(fzfzL. YSo . 'i'S46- YSgo{i'en'PtLl±ffi:^|Bl. JEffi 

::firrftitc45° . i±5i:S-[*it90° (^:^i^<7)|^f:^jtEi: (MPa ) 
45° , smjjmi,z90' <n-^m^^^\m^^ (MPa ) t-S) 



mmmtym. i-ij::t>^.ytfzimimAt7tm^&iu 

-100 r) <7.)jS|SlefflT\ £EaEB#i7)SWW^Ill)S!Lo 

■o, mmtKiipymT^mi^Bf^sm^m-tzbizx 

f^J^tl-ABSOMPay.± t ^L-^i«5J;t)iima:#«. 'C t t-X'B 
:^Zt^MLfz. 

[ 0 01 0 ] i-r. ^mm^i^^^'yfzmm'om^m^ 

^M^Mt^. 0-O02i4)t. %C-0.30wt%Si~0.5n)t %Mti- 
0.002 %P-0.01%S-0.05wt?bAl -0.003wt %N~0. 
01wt%Ti -0. 0003«t% B Mfi£<7)i||S#S: , ^It^t'lOSO 

-XT^JET^40 . 50 . 60%^L<^i:5A^'XT'■^]±T^50 

%ios®^65o -950 x:<7).'^iEj&x'fr^tz. i±±ifmm 

-15-10%. ^liT*50%(7)ii#ti30-20-10% . ^ST^ 
60%£O*§-^{±30-30-15%. :^jET^50% ( 5 rix) (Tim 
-&{i:15-15-15-10-10%, hLtz. 

[0011] n(-A'Lfzfmmzr>'.^x . mmmommik 
tj; -^}^-y-7'm^-MmLfz (Mia : is^c) . -^yymB. 

E= (Ej +2E4r, + E3o) / 4 ( 1 ) 

tztzl-, Eo . E^f,, E^^\ixi\^'i'CSm5\^. SMIi 
[H]{c45' . i±®;^f5]t90' ^-"^ (GPa ) , 

X-&m.^ixhW-^'n^> -^'m^m^^X\-^h . *coM*ar 

0ii:5^-r, 

[ 0 0 1 2 ] la 1 ^^^> , Ar3^.^,iy.TSf ^ L < fiArg 
{AroMM.A-m "O iOaffiiEHT-SO^itiJ: 

t KT-r S i ^: S . Ill tff T*T■'4i^^"X^>^-^ I 
V -^X%m.^i\fz h tot- J!) ^ <, 

[0013] -t^Ziio^ ^Wm±. 7a:7-f bffl*raffi 

> t, A^-^;-): < 1 ) 3t 

E= (Eo +2E,5 + E9o) /■4 (1) 

{fztzL. Eo , E46. EgofS'tixmiBS:^!*], i±» 

*|t]{345'> . ffiM:fr|6]t90' O^ri^lO^^-^^* (GPa 
) ) T-5E«§ii^-\'>:?'-'*E3!;^'200GPamT-r-fcO . T 

-r^mjimmmtimmx'^h. tfz. :^mnx'ii. <k 

(2) ^ 

0) / (TSo +2TS46 +TS9(i) -■ (2) 

So ) x'm.m^ti^WQ.& i:j±x'fy^cr>^m-ti\\ 

I 0 0 1 4 ] ^ ^WMi±. C : 0.20% 

Si : 0.005 —1.5 Mn : 0.05—3.5 P : 0. 
005 —0.15%. S :0.02%JilT, Al : 0.005 —0.2 %, 
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N : 0.020 %mT^-ir<^, ^SPFe*3 J; t/^'^jSfiDTf^^ft 

il) ^ 

E= (Eo 
(fzfzL. 



+ 2 E 



45 



-■45 



(tzfzL. YSo 



E9o)/4 (1) 

IS"i*it:90' £7)^rra]<?)^>^''^ (GPa 

YR= (YSo + 2YS45 + VS.30 

YS9o«^TX^ii)±®^rr*]. EM 



^ri6i(c45"' . ES*r^(:90^ cr)-j5m<^)miizl5ti (MPa ) 
T\ TSo , TS9o{i^:jl'rill±®S-[^. 

45" . !±m)]mz90' <r)1i^<7)Bm^^ (MPa ) 

[0015] *3t. C : 0.20%^ 

T, Si : 0.005 -1.5 Mn : 0.05-3.5 P : 0.00 
5 -0.15%, S : 0.02%l.iiT, Al : 0.005 -0.2 %, 
N : 0.020 %W.T^-^^. $ ^>t-s Nb : 0.003 —0.20 
%, Ti : 0.003 — 0.20%\ V : 0.003 —0. 20%CO d 
ii.mi£titi 1 @S ^cJi 2 «m±^ t-^ L- , SSRFeB 

'Ch h^hi #Si t -r ^ JnxfflK5S:^)IH«T3b 0 . fiiiB 

m.fSLizMtX^ $^o(3B : 0.0005— 0.005 %«:-#WLT 

[ 0 01 6 ] if^. ^WMi. m.m.%X\ C : 0.20!?^J:U 
Si : 0.005 —1.5 Mn : 0.05-3.5 P : 0.00 
5 -0.15%. S : 0.02%t^T. Al : 0.005 -0.2 %, 
N : 0.020 %lilT2r-&A, S fetC, Cu : 0-005 —0.20 
Ni : 0.005 —0.:^%. Cr : 0.005 —0.20%. Ko : 0. 

005 -0. 2o.%£7) d (:>mmxtz i mt tzn 2 mxhi 

i^ixh'vy^'^E 3t)^200GPaj.:JiT'r-?> 0 , r ^.x)S;ff^ftc?) 
^:hmmx'h^. tmm.mz%w^x. ^^^.ize : 0.0005 

-0.005 %S:-^^rLTt>J:v^. ifo, :^%^RX%t, WIE 

[ 0 0 1 7 ] tf^. ^wmi. mm.%x\ c : o.2o,%iii 

T, Si : 0.005 —1.5 %, Mn : 0.05—3.5 P : 0.00 

5 —0.15%. S : 0.02%lilT. A3 : 0.005 —0.2 %. 
N : 0.020 %JilT*-^^. $ t-AZ^ Nb : 0.003 —0.20 
%. Ti : 0.003 —0.20%. V : O.0O3 — 0.20%oa hij^ 
<^SHfiX!tl«4/i{i:2m:i±fcj;Wu : 0.005 -0.20 
%. Ni : 0.005 —0.20%. Cr : O.0O5 —0.20%. Mo : 0. 
005 -0. 20%cO 0 -hi)-^(:>m^ffl.fz 1 Si /^li 2 SlUi^ 

L. ysL^-i hm^-mmt L. A^oMie < i ) ^x"&m 

^ixh'^l^ym^ *S200GPatiT-cai D . yi^y^WiMV^ 



) ) •Cg«§?X^^>^'-^E;4ii2O0GPaOTTJ?)'9. 7" 
l'X)S?i3^<7)|^jfiSfj7!/i'3S0MPaJil±T*>-i) C: ^: iii: 

tB : 0.0005-0.005 LT J; i^i, 

SJ3-C1i. <X ( 2 ) 5^ 

) /■ (TSo +2TS,5 +TS90) •■• (2) 

r4f:^j£^) **>soMF'aj;jLh ^ c t ^nwci'^tw^Lmm 
mnmux'h^:). mtmmzmz.x. ^hi,zB : 0.0005 

-0.005 %Sr^*LTt 4/;:, mfK 



'15 ■ 



E 



90 



[00 18] ^rfe. ^^T. ^y^^-^Eo 
«i^®(:fcft.S11t:-r'&. MShti. O-30°C*jeiii(s 

L. ■Y^i^'^cOiW^.gh LT{±. 10— 25'C;i»^&iif S) 
^fz. Ma%T-, C : 0.20%OT. Si : 

0.0O5 —1-5 %. Mn : 0.05—3.5 %. P : 0.005 —0.15 
%. S : 0.(X2%JilT. Al : 0.005 —0.2 %. N : 0.020 
%OTSr-S-*-r-SffiJ^<5^IB»Wt . Ar3^.j#- (Ar. 

^mi±t-ioo -c) cr,^&mmmizinf:s,ETm^^moa 
mx'ii. mmmmzMtx. $A,(cNb : 0,003 -0.20 

%. Ti : 0.003 —0.20.%, V : 0.003 — 0.20%i?) 3 -fejii^ 

^Miiixtz 1 mttzit 2m&,±, ttimu ■. o. oos -o. 

20%. Ni : 0.005 —0.20%. Cr : 0.005 -0.3).%. Mo : 

0.005 --o.2Q%cDo-h-jj''^.mm\tzimtfzi3.2ma 

±. h^V^it^il(^i:m-^LX^^-thcomf^ L.<, 
tfz^ i>.tZZnf-^izMx.XB : 0.0005— 0.005 %^m-^ 

LT^fl-LTt>j:<. hh^^i±mmmmzMtxB -.o. 

0005—0.005 %a:-&-^LTt) 

[0019] i^.:. tt:a%'C, C : 0.20%l:j. 

T. Si : 0.005 —1.5 %. Mn : 0.05—3.5 %. P : 0.00 
5 -0.15%'. S : 0.02%t).T. Al : 0.005 —0.2 
N : 0-020 %OTS:#*-rSffiJl£<7)SH*Wtc. Ar.SS® 
.■#.— (Ar3^ms&-100 (r>igiS.mmi,z}iif^mT^ 
*<50%£Lh. Si^V^'^0£rr^*n5%iJtTT'. 
ffjBE^SS*^ (Ars^.m^-100 "O liJ.±i:t"-l.ift^ffi 

mt~thiiaxm-mm^{%^m<^mm:ij&x'h^ . mm 

oET^*^'30%/.A'xmT. l±MvN'xfi:*^5^^'^]-:a±i: 
Kchmmmmt-t^^^tf^Mt tv^., H>riB*lj;£tcSa;tT. 
$4>tCB : 0.0005— 0-005 %^-^^LXi>XVK ^tz. 
^^mx-ii. mmj^LiZiUiX . $^jt:Cu: 0.005 -0. 
20%. Ni ; 0.005 -0.20%. Cr : 0.005 —0.20%. Mo : 
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0.005 -0. 20%cr) d -hv^i^mifix-ti i a^Ttfi 2ati 

_h, tfziiCn : 0.005 —0.20%. Ni : 0.005 --0.20%. 
Cr : 0.005 — 0.20%\ Mo : 0.005 — 0.20%iO •/^T^'f^jS 

[0020] i^mmzi6\.'^xi±. mms.mmmmit • 
t ixmit.x-'mMMEmim-tztit. ^'/.^^mm 

[0021] 

xh. mm-mmmzmwEm^mitzi^ir)i.-^tti^. 
s^tc. ^mMcommizm^xit. mm^mftxir-}i 

[0022] ^^wMcomm^i. miitzMx.ftimm^^ 

YR= (YSo -h2YS45+VS9o 
{tifSV. YSo . YS4 6. YS3„«'c#l-Fill±ffi:fr[*]. ffiffi 

X\ TSo . TS45. TSgafi'cil'FilEffi^tfi]. Ernns^^Z 
45' . EffiS-|ti]tC90' £0:&I^<7J§|Si3S$ (MPa ) X'h 

[0025] YR:?:?^0. 8 l^lhf^-hZhiZX ') . Bgffi5a<^ 

[0026] ^^e^t^Jiilta., ruxjStff^acol^ycJc:.:^^ 

fi|i?5r^f^,SEti(i!iIfa250MPaJ.:l±.h^l.O:i)Wt Lf>. ^ 

mtmiLX t X'<r>mmTmx^»tmmm<^M.^iz x s 

<. l^f:^cJ£^i:<J^«<. YRsSj^it^^S^^fi. /jN5»-'«^t-C 



^i:^^mzmm'thztimm.x^^. m2-mt lx 

[ 0 0 2 3 ] ^fc. ^^BfliOffl^ti. ( 1 ) ^ 



2E. 



Ego) / 4 



( 1 ) 



(rzfSL. Ec . E45. Egcfi'cix-mJHS:^!*]. EM 
:^r[p]4::45' . J±®:^!nHc90° (?D-^fii]iO^>-;?-^ (GF'a 
) ) X'^m^tL&R-AmUXmGPaaTT^i^, 

x\ SStti. o-3or^SftL.. ^>-if^^<j:)iij.^jfl« 
t tTJi. \o-'25''cmmxh^ . 
[0024] -^'^ ^'"^oT^&^-r ( 1 ) ^x^mzii 

i.EA^200GPaSrjaxl. h . m:&.X^TtX'iZtfi^{oiXfz 

^^li^fiJ^^tl., E{«fS L <m80GPay,TT- 

^ . > i?-^ A-ffi < . >: L T i^^^ff^MIig 

if: { 2 ) ^ 

) ./ <TS„ +2TS45 +TS90) - ( 2 ) 

[0 0 27] ijt, rvxmm. -f^io-h, io%j.:Lh 

Sri 0|g#t-|)7'c46tl{i:. JnXfti^YS*^400MPatIiiT-*) 

c^)m0Mmiz-:>\-ixmmi-^ . 

C : 0.20%OT 

C fi;?)>0. 20%^ ^ mm'\t. ffittA^^^ ft L . it^l* 

t^^it-t^, za^fzHb. cm.2m\:XT>izmMLrz. ^ir 

mimcryn^j}^hUi,L<m.m -0.10% 

%T'S)^, 

[0 028] Si : 0.005 —1.5 % 

Si {± . mwicm'&L&-vim.'miznx.xmwi^mt-ti, 

fzi^iz^^j:7mxh^ . ^^S&.^{i0.005 %]iJ±com 
MX-im^^ixl, Li^l.. 1.5 ?6'^Mi.^.asMi:. liM 

*mmt^^. zcofzi^. siao.005 -1.5 %commi>z 

[00291 Mn : 0.05—3.5 % 
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t^^h. :i(7^)tzl^^ Mn{iO.05--3.5 Xl^zmMlfz. t£ 
L . 5Sft S-7'^XBi<:0f3^<?>|^t'CJE^I:d^'38OMPatJJ: t 

[00 3 0] P : 0.005 ~0.15% 

P {4 . ilM^ HJg^i ft-ri- >^^A^3(C^^:7C*T-.^^ ^ ±^ . 

iOM'tt*^L<IKT-tl., ZCOtzib. P {iO. 005 — 0. 15 
[00 3 1] S : 0.02%i.UT 

s{4. mm.iTim&^isrf^'^^t:^). x-^^mmm-t 

^T-^ ^ , < ic«Vi^e*i-^^$ix^J^tz{i:, 0.00 
Al : 0.(K)5 ■M).2 % 

Ali4, iUEMTC^t L T^^fflt. 0.005 %W±<?)SSSdT« 

'pcomima.^+y^i&mx'^ 1 . 0.2 %*^i.i,^.jD 
0.2 ?4<r>im\zm'^Lfz. mM-^^ffym^j)-^\t 

0.005 ■~-<!A5%o-)mMy^hC^ifii^t.hv^.^ tcti.. Tk 

Alfi^0.02%OTt-r^ 
[0 0 3 2] N :0.02%I:-J.T 

mt. m^iizmmLxmmcomm^mta-r^Tumxhh 
v^mmxmMi-miim.it^mhz. t -h^xn s . l, 
nh. N{4o.o2?ii.UT(3Ri^-ri>, mi&.ifmi-^tihmm 

CO^^m. N«0.007 %i::J,Ti:T-?.<^*WS LW>, S 
Jt. [iIjiN(cJ;|>!fifl:^±«cfe-r.|.J^-^t:J4. Nii 0.0 
05%iiI±i:-ri.t^A>Wt 
[00 3 3] Nb : 0.003 "-0.20%. Ti : 0-003 ---0.20 

%, V : 0.003 '-^.^%<:r)o'htphm,IixJ-zint.fz\i 

Nb. Ti, v{±. v^^hm^mhh\^^im:im'kfmt 
mm^\,zmm]iivxmwi<^mm^mm^'^:i>hh i> 
tz, mwmi:i-^-if^-^mmi\L~t^m^j:7mx'f>'^ . 



Nb, Ti, VCD 0 fyib-^>mi£iiti 1 2ai;jji?:'ie;' 

SfcJ5St«lnT-ti>» Nb, Ti, V{±, i%-rix^o.oo3 % 

ifMh , ^ix^-ixa.iox^mtxmn^^ h m^.ifima 
L, mMmz^-^d%mm^x'^^£\^. ^<ofz^, n 

b. Ti, vit-^ix^ixo.m -^.20%cn^^izmmL 

tz. ^^■^Lxm\i-thm-^\z\i. Nb, Ti, vo-^ita*s 

0.20%OT^:l^^B5E-rl.£7)J5^$^^L-V^. Nb, TL V£7>Mf 
a:^)^, 0.20%^tii.|> i:jam»^'Mfa-r-&(lf6]*5SL»* 

[ 0 0 34 ] Cu : 0.005 —0.20%. Ni : 0.005 --0.20 
%, Cr : 0.005 —0.20%, Mo ; 0. 005—0. 20%« p 
hWX-iixfz 1 m^tzkt 2 

Cu, Ni, Cr, Moii, H?g§!i'ft:rM^co5ss {mm.m:n) 

^mw^^^jmxh^. &mzm^t. ^ti^jmino 
%tt'^t::.imtfz\t2mi:x±jmMx^h. cu, ni, cr, mo 
ii^nmo. 005 %i^i±.(^mMx-Wimnm uxi ib\ 
o.m%i:m^i>maimm^mMizmm-itL , mmt: 

ClCOTt*^, Cu, Ni, Cr, m±^iX^'tlO.OO 

5 -o.2o%oiBSit^^io?;?\$t^ Lw itz^ m-^ix 

miU-t^i^-^lt. -^ffiT0.20%2:^;t-g)SsJn{4, Sft 

*<7)^ft-* SrO. 20%mTt3RS.^-r •S^OtIj^W* 
[0035] B : 0.0005-0.01% 

B{4, mmcm.tmm^ziS:Ti-hm^i>zi±^ 2<xMj:m 

tlESre!?»-rS3ty5, je:-^tZjDti3SJllT-#S<. B;6^0.0005 

%*}iT-i4, ±mifzm^tf^mwxn^^^K o.oi 

(40. 0005-0. 01%t7)Sl]fc-t.|.O;iiW4LV>. ^^Jd, M 
<:omm^^^^<r>Wi^,i}^ A, J; 0 4F i L < {40. 0005—0. 00 

5 %T'if>?>. 

[0036] ?^{4, veiixwr-^mm'^^mmxh^. 
w^mmTMmtLXit. mui. ^E-tLxx^^-.r 

X 0?lA'r-&SniC-OV^-C{40.01%J;J.T*^ff^T-#l.« ± 

faLf^j;^tz, c, Ni.::i?|.osi, Mri, pcommmtxm 

m<^Mmi:mm^^^rzibl,Zl±^ St :0.1 %tJl±, Mn: 
0.5 %jaJi, P : 0.02%VJ±cDo-h'Jf^< t h 2oEiLh 
"tmKttms^t-i-^^K *^V^!4Si :0.5 M 
n : 0.8 P : 0.04%L:U:O5 *. lol,::]l±^?p|J[& 

10 0 3 7] ilBUcffi^t-ri. ; fcicj: 0 , 

±mLfzmiti:^'t^mMc^mmjmiz-:>^^x 
mm-r^k. ±^LfzmmMm<?mmmzmrsE&imL 
^^mti-t, *5|BJicfcttl.^®ffll{4, y^^^ 
hmsmt L , X ^ -f Ma^ffiss^ffi^t tx , ^ 

>:^'*coiftMtc^$ti^ND//<ioo :>ft'&ffl^^ffi5tW(c; 

m^^"^^, Z<^tzmzkt. Kr^^m^.^ { Ar^^m.!^ 
-100 -C) <3OaSIEfflt'50.%m:iOl±T*t', j^JIi^^n";^ 
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100 -C) ti.±t-r^iESEtt-^-.i05&^Mi L.V\, 7ja5>f 
MsSIEffitiD. mmM-^mS^tLX. ND//<100 >. 

Ni)//<2ii >. ND//<iii >t^^M-t^-AK z^mm^ 

m t ^tzt^ , SSB^BiOHJlET&^'ilv ^ND//<100 >ffm(^iM 

^m.m<r,m^nm:m^L. ND//<ioo ym^w^^mt 
mizmm.^ir^ t cot ut6 , ±ifi itzwmc^)^ 

0, ND//<111 >^-^mM£?)Bfi£*HMa$ii. i/iSW 
<ioo >s-^^i7)JB^*5ll46i^>n. i&^yi^mmfS. 

[0038] s.Tm^m%iii-^Mm^m*K Ar^mmj^. 

J;Offllt//^>-^'"Xx^M-i,>it Lr. ND//<100 >m-^ 
*fl^;6«$ix^:l.^. -^r., (Ai-g^H^S-lOO 'C) * 

Tii. ^-at7)l5ie*^^-=5:<ND//<100 >m-^ffi?a*iffM 

S^*?Tait5&* (Ar3»*-100 *MT-1±, 

ND//<111 >:^f4^0JSB^B?i»JSISa^H- B)t«L^*1-<^: 
[0039] Ara^^IilTtOffi^iKBl^t, 

mmmsmL. md//<iii >m^Mm)nm-m^ 
$ti. ND//<ioo >-m-^^cfmmm^hiih, ±ia 

JB£f^^;t>Hc600 — 750°C^'C30'C/siyjiC7) 

[0040] ort, SW^BEJEiO* iT-KD//<100 >m 
L-ri>, ND//<100 >m-^$Hi?'/l6i^§ii-g.Ct^5|fS 

-H^B^H^#6x^^^T*.. ND//<ioo >m^mmm 



immtmfrT. Aci^,,^1;XT. BtL<li. 400 - 

750 c immtm) . m - ssoc (mm%m ^osk 
x\ imi>zm]^noztti^x-u^. tfz. i^mmma. 
40'-95%oiiT^fiT 'J io^HSi-^yi^mc^mj^.i/'^^mt. 

!srmmo%Mnxu. mmmmizm-^iti . 
mMix^mz -timff^r-i o . 95% ^mtht i^msm-A'^ 

[0042] <%mmmmi. mmmn^, hh 
\Atmm^m.¥x\ Ac.^m^MT. Sf^Kii, 65o 
—750 mmmm . 400 -sso v^mm ioia 

[0 04 3) 

[^IFIM] ^ltC>F-f-e*':ffiBic^O'^iB*, Igr-Ci^M 

fz. 

[0044] $ ^> ic, # ^,ii7tS!iffilH«{i , 

©JtrafEffi (ET^50%) -750 "CXBOsec COHSSb^b*^ 
ft, 

©450 °CX4 h«SftMMaM-f&re1EEffi {ffiT*50%) 
-750 T:x30sec <7)Hlgfl^BMM-llKiHS 

[0045] $4>t, ;fL<",iim;&^^,Mi^^^SIv!L, 
5l5S«ffi ?l5S3fi$. ^iaiJJEL;^^. S 

h^z^ 10%c7)^S:#x^§KigS:4?i.\ S-ffM-^^XJ^f^ 

4> (^nmmzmw^Lx . mmc^m^ ^m^^^tzm^z 
^fe-ri,«^^iEj» mm.) ^mm.Lfz. mmo.wy^M 
m<m'^mm. (ihim) ^1.0 l. mmo.i<nmms. 
c^mm^mm mm) ^zMi-^^mmiommmm m 
i) tt^imifz. 

[0046] ZtL(,0>^Mi. m2~-^5lz9ik-t. 

[004 7] 

[^11 
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